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In spite of intuitive interpretation of images in frames of Z-contrast, adequate modeling and simulation have to be carried out for quantitative evaluation [2] .
We investigate gallium-phosphide (GaP) films on silicon (Si) as a model system of a III/V-material deposited on Si, because it can be used to functionalize Si for novel devices like high-mobility nchannel layers or lasers [3] .
The interface of the polar GaP and the non-polar Si is of special interest as it must not be charge neutral a priori. Moreover, anti-phase domains (APDs) can arise at mono-atomic steps on the Sisurface. These APDs are framed by boundaries, which consist of homo-polar bonds, and therefore are charged defects. The actual atomic structure of the interface and defects is crucial to understand the formation mechanisms and optimize the crystalline quality of the layers.
The investigated GaP/Si-heterostructures were grown by metal organic vapor phase epitaxy applying special growth conditions to reduce defects to a minimum [4] . Afterwards electron transparent foils were prepared using a conventional procedure consisting of mechanical thinning and final ion-milling with argon. For HAADF-characterization, three different probe-corrected microscopes were used, each of which providing sub-Ångström resolution, namely a FEI Titan 80-300 operating at 300 kV, a JEOL JEM 2200FS and a JEOL ARM 200 both operating at 200 kV.
Complementary simulations of HAADF-intensities were carried out using the "frozen phonon"-approximation (FP) [5] as well as an absorptive potential (AP) approach [6] .
An exemplary HAADF-image of a GaP/Si-heterostructure can be found in Fig. 1 . The interface exhibits intensity fluctuations which could be explained by intermixing processes between Si and Ga or Si and P, respectively. These might be present to minimize the energy of the interface, which has contributions of strain as well as charge distribution.
To quantify the observed findings simulations of interface model structures were performed. For low sample thicknesses the AP-calculation is sufficient to describe the HAADF-intensity, as can be seen from the thickness dependent plot of the simulated GaP-intensity in Fig 2 (a) . The graphs for FP and AP significantly deviate from each other for TEM sample thicknesses above 40 nm.
It is found from the AP-simulations that the intensity ratios of Si and Ga or P and Ga (Fig. 2 (b) ), respectively, are a good measure of the local thickness of the TEM-foil, i.e. 20 nm for the given example. Once the sample thickness is known, the influence of chemical intermixing on the HAADFintensity can be derived by comparison of the image with simulations assuming different interface models. This allows the evaluation of the chemical composition for each atomic column. Therefore spatially resolved maps of the Si-content on the group-III-and V-sublattices can be obtained. The averaged Si-content across the interface reveals six monolayers of intermixing, which is more than predicted for the similar polar on non-polar GaAs/Ge-system [7] . The intermixing behavior of GaP and Si is investigated as a function of growth parameters and intrinsic interface characteristics will be derived from that. This contribution will show how HAADF-imaging in combination with adequate simulations can be used for quantitative investigation of GaP/Si-interfaces. 
